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Mars Exploration Mission Timeline
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Technology Drivers: Mission Capability Needs

Mars Sample Return
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* Launch order of MSR orbiter and lander mission concepts could be reversed
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Technology Drivers: Mission Capability Needs

In Situ Search for Extant Life Preparing for Human Exploration
Extreme Terrain Access Resource Exploration In Situ Resource
Utilization
Subsurface Access

Environmental

Spacecraft Sterilization for .
Characterization

Accessing Special Regions

In Situ Instruments

Crosscutting Capability Needs

Entry, Descent, and Landing Autonomous Systems Telecommunication & Navigation

Low-SWaP S/C Concepts _
Surface Power Planetary Protection
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Current Technologies Under Development
Mars Sample Return Lander Concept

Mars Ascent Vehicle Fetch Rover
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Current Technologies Under Development
Mars Sample Return Orbiter Concept

On-Orbit Rendezvous & Capture
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New Technology Investment Directions
Concepts for New Ways of Accessing Mars

Deep Drilling
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New Technology Investment Directions
Additional Investment Areas
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Autonomous
Navigation

Supersonic Parachute
Inflation Modeling

Onboard Analytics for Mars Exploration Enabled by
High Performance Spaceflight Computing
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Innovation Strategy / Technology Infusion

A number of key technologies have been

successfully infused into Mars 2020
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Innovation Strategy / Technology Infusion

» Key factors for successful technology infusion:
— Understand mission capability needs
— Engage early with targeted project

— Maintain stable funding through technology development
lifecycle

— Establish mutual agreement with project on definition of
“TRL 6”

— Define visible technology demonstration opportunities to
focus development efforts and retire risk

— Have lead technology developers follow through into flight
project implementation
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